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PROBLEM TO BE SOLVED: To effectively perform 
absorption of a medicine for a long time by providing a COPYRIGHT: (C)1999,JPO 
plurality of positive/negative electrodes, which are 
impregnated with the medicine, and the opposed 
electrode containing no medicine and successively 
applying current to the plurality of medicine containing 
electrodes by means of a treatment condition setting 
means, by which a treatment time, a rest time, the 
number of switching times and the like are set in usage. 

SOLUTION: An iontophoresis device 1 is provided with a 
switching means 2 for a power source and a treatment 
condition setting means 3, by which a treatment time, a 
rest time, and the number of switching times are set In 
the iontophoresis device 1, which is also provided with 
a power source means 4 such as a direct current constant 
current electric source like an electrode small-sized 
battery and a direct current pulse generator and a 
current regulating means 5, electric current can be 
applied to an electrode 6, which is provided with an 
aqueous medium layer, and to plurality of medicine 
containing electrodes 7. A plurality of medicine 
containing electrodes 7, which are impregnated with a 
medicine to be absorbed In the organism, are controlled 
so as to carry out excitation in order. On an 
arrangement face of each of the electrodes 6. 7, an 



insulating substance 8 is arranged, and a low 
electrically conductive substance such as silicone 
rubber and natural rubber, which is sticky to a skin, is 
layered on it 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim l] Equipment for iontophoresis for carrying out the frequent administration of 
the little drug characterized by establishing the processing conditioning means for 
setting up the counter electrode and the processing time, the quiescent time, and/or the 
count of a change of 1 which does not contain two or more positive electrodes or cathodes, 
and drugs which made the drug contain, and energizing one by one to two or more drug 
content electrodes with this processing conditioning means on the occasion of use. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment for iontophoresis, and 
the equipment for iontophoresis which can introduce a drug into a living body efficiently 
through the skin by carrying out the frequent administration of the little drug in more 
detail. 
[0002] 

[Description of the Prior Art] Iontophoresis is an approach which is also called the ion 
**** method and introduces ionicity or a water-soluble drug through the skin in the 
living body according to a current for the therapy purpose. In recent years, the skin and 
membrane attract attention as a systemic administration part of a drug, and research 
which makes in the living body absorb this drug by iontophoresis is done energetically. 
[0003] 

[Problem(s) to be Solved by the Invention] Iontophoresis is known as an approach drug 
absorption is controllable (for example, P.Lelawongs et al., Int.J.Pharmaceut., 61-179 
(1990) reference). On the other hand, what energization of long duration should be 
avoided for is advocated in respect of the stimulus. In order to control pH change which 
causes a skin stimulus as the correspondence, the approach of changing the 
positive/negative of inter-electrode applied voltage by turns is devised (JP,4-224770,A). 
Moreover, the approach of enabling energization of long duration is devised, making a 
stimulus mitigate by reproducing an electrode by the change of positive/negative 
further using the Ag/AgCl electrode which controls pH change (W094/28967WO 
95/00200, WO 95/09032). In these invention, the effectiveness of increasing the rate of 
absorption and the absorbed amount of a drug is also shown. Moreover, the therapy 
machine which introduces the drug which consists of ion of positive/negative by polar 
change is also indicated (JP,62- 15966 1,A, JP,3-26622,B). However, when performing a 
change twice or more, multiple-times energization will be carried out at the same drug 
storage reservoir, and the drug concentration in the drug storage reservoir of the 1st 
time and the 2nd henceforth differs. Generally, in order that drug rate of absorption 



JP 11 076428 A 



2 



may receive effect in drug concentration, it is difficult for drug rate of absorption to 
differ in iontophoresis processing of the 1st time and the 2nd henceforth by the 
above-mentioned approach, and to control an absorbed amount. Therefore, in order to 
control the drug absorption of long duration, other solution means are needed. 
[0004] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that this 
invention persons should solve the above-mentioned technical problem, the rate of 
absorption of a drug became max in the comparatively early phase of iontophoresis 
processing, and the rate of absorption after it became clear [ becoming low ]. Therefore, 
in order to carry out long duration absorption of the drug efficiently, it became clear that 
it is more desirable to carry out the frequent administration of the few dosage rather 
than having tried iontophoresis processing with an only high dose. Then, this invention 
was reached by preparing two or more drug storage reservoirs, supposing that one 
iontophoresis processing is performed to one drug storage reservoir as equipment which 
may make in the living body absorb a drug continuously and efficiently, and adopting 
the configuration of changing sequential energization to two or more drug storage 
reservoirs. 

[0005] That is, this invention establishes the processing conditioning means for setting 
up the counter electrode and the processing time, the quiescent time, and/or the count of 
a change of 1 which does not contain two or more positive electrodes or cathodes, and 
drugs which made the drug contain, and offers the equipment for iontophoresis for 
carrying out the frequent administration of the little drug characterized by energizing 
one by one to two or more drug content electrodes with this processing conditioning 
means on the occasion of use. 
[0006] 

[Embodiment of the Invention] In the equipment of this invention, by performing 
iontophoresis in 1 time of a short time, and performing monitoring of blood drug 
concentration or the pharmacological action persistence time, a frequent administration 
can be simulated and a dose, the processing time, and the count of a change can be 
determined. Moreover, the function of the processing time of iontophoresis, the count of 
a change, etc. which can be set up can be given to equipment, and one switch actuation 
can also be made to perform the above-mentioned simulation result automatically. In 
addition, when a comparatively prolonged pharmacological action is discovered in one 
energization, at the time of a change, the fixed quiescent time can be established and a 
medicine can also be intermittently prescribed for the patient. 

[0007] It explains to a detail, referring to a drawing about the equipment of this 
invention if needed below. Drawing 1 showed typically the example of the equipment for 
iontophoresis of this invention. In this drawing, 1 is equipment for iontophoresis and a 
switching means for 2 to make a power source turning on and off and 3 show the 
processing conditioning means for setting up the predetermined processing time, the 
quiescent time, and the count of a change. In addition, an external input may be 
possible for each set point, and as long as this means is a means constituted so that 
sequential energization might be carried out at a drug content electrode according to an 
input condition, any are sufficient as it. Moreover, although not limited especially about 
conditions, the processing time is [ the count of a change of the quiescent time ] 1 - 10 
times for 0 to 12 hours for for 1 minute to 24 hours, for example. 4 shows power-source 
means, such as direct-current constant current power supplies, such as a power-source 
small cell, and a direct-current pulse generator, and the resistance means for current 
limiting for the security for preventing an overcurrent further possesses it. 5 shows the 
current accommodation means. 6 and 7 show an electrode and make 7 contain the drug 
which it is going to make a living body absorb. In addition, on these specifications, the 
electrode which made the drug contain may be called drug storage reservoir. Moreover, 
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an aquosity medium layer is also contained in 6 or 7 electrodes. For example, the 
laminating of the aquosity medium layer is carried out to electrodes, such as platinum, 
silver/silver chloride, titanium, nickel, stainless steel, and carbon. In addition, as long 
as it can energize the aquosity medium said to this invention including water or a water 
solution and can use it as an electrode, it may be what kind of thing. For example, 
[ whether a drug solution is infiltrated at the time of use by arranging beforehand 
sponge thru/or **** material, etc., such as absorbent cotton gauze, synthetic resin 
continuation foam, or absorptivity resin, and ] Or natural resin polysaccharide or 
polyvinyl alcohol, such as karaya gum and a tragacanth gum, A polyvinyl formal, 
polyvinyl methyl ether, and its copolymer, Vinyl system resin, such as a polyvinyl 
pyrrolidone and polyvinyl methacrylate, Polyacrylic acid and its sodium salt, 
polyacrylamide, and its partial hydrolysate, Acrylic resin, such as a polyacrylic ester 
partial saponification object and Pori (acrylic-acid-acrylamide) etc., The thing or water, 
and/or ethylene glycol which made the various nature or synthetic resins which has a 
hydrophilic property the shape of gel or a solid-state, A making [ contain a drug 
beforehand ] -flexible film thru/or sheet-like gel which carries out flexible plasticization 
with alcohols, such as glycerol, and has self-firmness and skin adhesive property thing 
etc. is mentioned. In addition, an isotonizing agent, antiseptics, a buffer*ized agent, a 
stabilizing agent, and pH regulator can be used for an aquosity medium layer if needed. 
If a sodium chloride, a glycerol, etc. consider as antiseptics and p -hydroxy benzoate 
ester, a benzalkonium chloride, chlorobutanol, etc. consider [ acetic-acid, sodium acetate, 
citric-acid, and citric-acid 1 hydrogen sodium, citric-acid 2 hydrogen sodium, a sodium 
citrate phosphoric-acid 1 hydrogen sodium, dibasic potassium phosphate, a sodium 
dihydrogenphosphate, a potassium dihydrogenphosphate, a boric acid, a borax, etc. / 
disodium edetate etc. ] as pH regulator as a stabilizing agent as a bufFer-ized agent as 
an isotonizing agent, a sodium hydroxide, a hydrochloric acid, etc. are used, respectively. 
Moreover, according to the purpose, semipermeable membrane, the emission control 
film, etc. can carry out the laminating of the binder layer further between an electrode, 
an aquosity medium layer, and the skin contact surface. 

[0008] 8 is the insulating matter and may carry out the laminating of the matter which 
is adhesive to the skin. As slime, the thing of low conductivity is desirable, for example, 
rubber system binders, such as silicone rubber, natural rubber, isoprene rubber, 
isobutylene system rubber, and diene system rubber, are used. 

[0009] The equipment of this invention can be used without being limited especially if it 
is the drug with which to be absorbed continuously is desired, although it is effective in 
prescribing for the patient the drug which discovers drug effect in time-dependent. As 
an example of the drug which can be used with the equipment of this invention A 
human growth hormone, gonadotropin, an insulin, glucagon, calcitonin, Elcatonin, 
luteinizing hormone releasing hormone (LHRH), oxytocin, Thyrotropic hormone (TRH), 
a calcitonin gene related factor, vasopressin, The lypressin, L-Spara gynase, buserelin, a 
glucagon-like peptide, The angiotensin II antagonist, Antley OPEPUCHINZU, 
bradykinin, An organization plasminogen activator, cholecystokinin, delta sleep 
inducing peptide, beta-endorphin, the melanocyte inhibitor I, melanocyte -stimulating 
hormone, Neuropeptide Y, the nerve growth factor, a gastrin antagonist, neurotensin, A 
pancreas enzyme, somatostatin, octreotide, motilin, a brucine, A colony stimulating 
factor, cyclosporin, enkephalin, interferon, A muramyl dipeptide, thymopoietin, a tumor 
necrosis factor, an epidermal growth factor, The insulinlike factors I and II, 
interleukin-2, a nerve growth factor, The growth factor of the platelet origin, a 
transformation growth factor, the growth factor of the cartilage origin, a colony 
stimulating factor, An endothelial cell stimulator, erythropoietin, the growth factor of 
the eye origin, the growth factor of the FIBU lob last origin, A FIBU lob last growth 
factor, a neuroglia growth factor, the growth factor of the osteosarcoma origin, What 
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made peptides, such as thymosin, and protein, or these qualification or the minimum 
size, Lidocaine hydrochloride, tetracaine hydrochloride, procaine hydrochloride, 
dibucaine hydrochloride, Local anesthetic, such as hydrochloric-acid oxyprocaine, 
hydrochloric-acid PUPIBAKAIN, and mepivacaine hydrochloride, Vincristine, a 
mitomycin, the doxorubicin, adriamycin, Cisplatin, carboplatin, etoposide, procarbazine 
hydrochloride, Tamoxifen citrate, fluorouracil, UFT, tegafiir, Carmofur, methotrexate, 
carboquone, bleomycin hydrochloride, Peplomycin sulfate, epirubicin hydrochloride, 
pirarubicin hydrochloride, neocarzinostatin, Anticancer drugs, such as lentinan, 
Picibanil, sizofiran, and vincristine sulfate, A nicametate citrate, alprostadil, 
argatroban, citicoline, Circulation functional improvement agents, such as nizofenone 
fumarate, D-mannitol, nicorandil, and diltiazem hydrochloride, Gout drugs, such as 
benzbromarone, allopurinol, and a colchicine, simvastatin, Agents for hyperlipidemia, 
such as nicomol and pravastatin sodium, diphenhydramine hydrochloride, 
Antihistamines, such as promethazine hydrochloride, chlorpheniramine maleate, 
mequitazine, and clemastine fumarate, Oxatomide, disodium cromoglycate, ketotifen 
fumarate, Azelastine hydrochloride, amlexanox, terfenadine, emedastine difumarate, 
TORANISUTO, codein phosphate, dihydrocodeine phosphate, eprazinone hydrochloride, 
Antiallergic agents, such as tipepidine hibenzate, or an antitussive and expectorant 
agent, hydrochloric- acid mol FINE, Hydrochloric- acid hydronalium morphine, 
buprenorphine hydrochloride, pentazocine, fentanyl, Painkillers, such as fentanyl 
citrate, hydrochloric -acid nalbuphine, and lactic-acid pentazocine, Flunitrazepam, 
midazolam, secobarbital sodium, amobarbital sodium, Mesmerism sedative, such as 
phenytoin sodium, or an anti-anxiety agent, dopamine hydrochloride, Cardiotonic, such 
as dobutamine hydrochloride and amrinone, nifedipine, nicardipine, Calcium 
antagonists, such as diltiazem, verapamil, and BENIJIPIN, clonidine hydrochloride, 
Betanidine sulfate, benazepril hydrochloride, cilazapril, captopril, Celiprolol 
hydrochloride, tilisolol hydrochloride, terazosin hydrochloride, bunazosin hydrochloride, 
Antihypertensives, such as carvedilol, cortisone, hydro cortisone, Prednisolone, 
methylprednisolone, triamcinolone, dexamethasone, Betamethasone, a paramethazone, 
estradiol, progesterone, Norgestrel, REBONORU guest rel, the norethindrone, 
medroxyprogesterone acetate, Steroids, such as testosterones and those ester, 
nitroglycerin, Nitro compounds, such as isosorbide dinitrate and nitro pull SHIDDO, 
atenolol, Nadolol, sotalol, a practolol, pindolol, the acebutolol, Metoprolol, timolol, a 
TORIPURO roll, oxprenolol, Beta-receptor blocking pharmaca, such as labetalol, 
bupranolol, alprenolol, and propranolol, Theophylline, pirbuterol hydrochloride, 
terbutaline sulfate, hexoprenaline sulfate, Salbutamol sulfate, tulobuterol 
hydrochloride, procaterol hydrochloride, mabuterol hydrochloride, Bronchodilators, 
such as formoterol fumarate, aspirin, phenylbutazon, Ibuprofen, naproxen, flurbiprofen, 
flurbiprofen axetil, Ketoprofen, the alclofenac, dichlofenac, fenbufen, Mefenamic acid, 
flufenamic acid, metiazinic acid, pro gourmet TASHIN, Benzydamine, mepirizole, 
tinoridine, bufexamac, an o-hydroxy hippuric acid, Para hydroxybenzoic acid, a salicylic 
acid, piroxicam, a biphenyl acetic acid, Anti-inflammatory agents, such as indomethacin, 
loxoprofen sodium, tenidap, and tenoxicam, Antidinics, such as difenidol hydrochloride, 
thiethylperazine maleate, and betahistine mesilate, Cisapride, such as anticholinergic 
drugs, such as scopolamine and atropine, domperidone, Digestive official motor function 
regulators, such as trimebutine maleate, metoclopramide, and itopride hydrochloride, 
Chlorpromazine hydrochloride, etizolam, amitriptyline hydrochloride, clocapramine 
hydrochloride, Agents for moral nerves, such as haloperidol, masapramine 
hydrochloride, and perphenazine, Cloxacillin sodium, benzylpenicillin potassium, 
ticarcillin sodium, ampicillin sodium, piperacillin sodium, SEFOKI city phosphorus 
sodium, cefodizime sodium, cefotaxime NATORIU Antibiotics, such as MU, cefotetan, 
cefoperazon sodium, cefsulodin sodium, SEFUTAJIN, cefmetazole sodium, cefpirome 
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sulfate, gentamicin sulfate, sisomicin sulfate, sulfuricacid JIBEKAIN, netilmicin 
sulfate, amikacin sulfate, ribostamycin sulfate, micronomicin sulfate, astromicin sulfate, 
other lincomycin system antibiotics, lisle mycin pharmaceutical preparation, josamycin 
pharmaceutical preparation, chloramphenicol pharmaceutical preparation, and a 
tetracycline antibiotic, the other nicotine used for percutaneous absorption 
pharmaceutical preparation are mentioned. 

[0010] Drawing 2 (A) shows the example about the electrical circuit section in the case 
of making a drug introduce from an anode plate further to a detail in the equipment for 
iontophoresis of this invention shown in this Fig. 1. That is, 4 in drawing 2 shows a 
power-source means, and 5 is a current accommodation means and it shows the drug 
positive electrode 7, 7 f , and a means to turn a current on and off to 7", one by one by 
making it the processing conditioning means of 3 interlocked with. In addition, the 
change to hand control is also possible. Moreover, 6 shows a counter electrode. 
[0011] Drawing 2 (B) shows the example about the electrical circuit section in the case of 
making a drug introduce from cathode further to a detail in the equipment for 
iontophoresis of this invention shown in this drawing 1 . It is shown that have the same 
function and the polarity of a drug storage reservoir is not limited in this invention 
other than [ all ] having reversed the polarity of drawing 2 (A). Moreover, this invention 
is not limited to these numbers of electrodes, and if it is within the limits which can 
secure effective area, no matter drug storage reservoirs may be what two or more 
numbers, they can be arranged. 

[0012] Although the example and the example of an experiment of this invention are 
shown below, this invention is not limited to these. 

[Example] drawing 3 (A-F) - this invention - one - an example - equipment - the skin 
wearing " a field - typical " being shown -* a counter electrode - six - a drug - a pole 

- seven -- seven - ' - seven - " -- seven - " - ' an insulator -- eight - eight - 1 - eight - 
" - eight from " constituting - having . drawing 3 - an insulator - eight - eight 

- t e jght -- " eight - " ' " a drug - a pole " a counter electrode - electric " 
intercepting a sake - the two poles - between - arranging - having - a thing - it 
is . 

[0013] Creation of the model rat for the example antidiuresis evaluation of an 
experiment: Tooth-back immobilization of the rat anesthetized with urethane was 
carried out on the operating table, and continuous intravenous drip infusion was carried 
out so that a hypotonic solution (grape-sugar liquid: physiological saline • distilled water 
= 27:36:37; 175**5 mosm/kg) might be set to per hour 3.0 mL from a rat femoral region 
vein. Independently, it collected urine every 15 minutes from the bladder, and urine 
volume was measured. After urine volume was maintained in lmL / about 15 minutes, 
iontophoresis processing was performed. Iontophoresis processing fixed two tubed 
silicone tubes to the rat depilating abdomen, poured in the water solution and 
physiological saline of a drug, and was performed by energizing using an 
electrostimulator (SEM-3301, Nihon Kohden) **** isolator (SS-302J, Nihon Kohden). 
[0014] Vasopressin administration experiment: Impregnation and the above-mentioned 
model rat for antidiuresis evaluation were medicated with lOmicrog/mL water- solution 
1 mL of vasopressin by iontophoresis processing at the anode plate side. As processing 
conditions, after energizing the current of 0.1 mA (the frequency of 2000Hz, 50% of duty 
factors) for 8 hours, it exchanged for lOmicrog/mL water-solution 1 mL of new 
vasopressin, and energized for further 15 hours. (Little frequent administration) . The 
processing conditioning in this case becomes one count of a change for quiescent- time 0 
hour for processing-time 8 hours. Independently, the model rat for antidiuresis 
evaluation was medicated with 20microg/mL solution lmL of vasopressin by 
iontophoresis processing. As processing conditions, the current of 0.1 mA (the frequency 
of 2000Hz, 50% of duty factors) was energized for 23 hours (single-dose administration). 
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These results are shown in drawing 4 . As drawing 4 showed, even if the doses and total 
quantity of electricity of vasopressin were the same conditions, clearly, the urine volume 
fall time amount by the antidiuresis of desmopressin acetate was long, and was 
maintained about 1.4 times in the direction of a little frequent administration. 
[0015] 

[Effect of the Invention] This invention has the effectiveness which can carry out 
[ **** ]-izing of the absorption of a drug efficiently rather than the conventional thing 
also in the same dose and the same quantity of electricity as mentioned above. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the sectional view of the equipment for iontophoresis of this invention. 
[Drawing 2] It is the mimetic diagram showing the electrical circuit of the equipment for 
iontophoresis of this invention, and when drawing 2 A makes a drug introduce from an 
anode plate, drawing 2 B shows the case where a drug is made to introduce from 
cathode. 

[Drawing 3] It is drawing having shown typically the skin wearing side of the 
equipment for iontophoresis for explaining the example of this invention, and drawing 3 
A-F shows various wearing modes. 

[Drawing 4] It is the graph which shows transition of the urine volume of the rat with 
time in the example of an experiment, and is the graph with which the little frequent 
administration by the equipment of this invention shows an effective thing from a 
viewpoint of continuation of a pharmacological action from the single-dose 
administration of the conventional method in iontophoresis. Single-dose administration 
and a white round head show [ a black dot ] a little frequent administration, respectively. 
[Description of Notations] 

1 Equipment for Iontophoresis 

2 Switching Means 

3 Processing Conditioning Means 

4 Power- Source Means 

5 Current Accommodation Means 

6 Counter Electrode 

7, 7\ 7", and 7" -- ' Drug pole 

8, 8', 8", and 8" - ' Insulator 
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[Drawing l] 
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[Translation done.] 



